The role of metabotropic glutamate receptor 5 in developmental lead neurotoxicity.
A complete explanation of the mechanisms of lead-induced developmental neurotoxicity remains unknown. The glutamate receptor is one of the most important targets of lead. More recently, metabotropic glutamate receptor 5 (mGluR5) has been shown to have a functional relationship with learning and memory. We investigated the impact of developmental lead exposure on hippocampal mGluR5 expression and its potential role in lead neurotoxicity. Both in vitro model of lead exposure with Pb(2+) concentrations of 0, 10 nM, 1 microM, and 100 microM in cultured rat embryonic hippocampal neurons, and the in vivo model of rat maternal lead exposure involving both gestational and lactational exposure with 0, 0.05%, 0.2%, and 0.5% lead acetate were utilized. Immunoperoxidase and immunofluorescent analyses, quantitative PCR and western blotting were used. In vitro studies revealed that expression of mGluR5 mRNA and protein was decreased dose-dependently after lead exposure, which was further confirmed by the results of in vivo studies. These data suggest that mGluR5 might be involved in lead-induced neurotoxicity by disturbing mGluR5-induced long-term depression and decreasing N-methyl-D-aspartic acid receptor (NMDAR)-dependent or protein synthesis-dependent long-term potentiation. These results might improve the understanding of the mechanism and potential treatments for moderate to severe lead poisoning in children.